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with differential snow melt and longevity. These results will provide
a very detailed assessment of the environment experienced by these
alpine plants, and help identify implications under climate change
scenarios.
doi:10.1016/j.sajb.2013.02.130
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Human activities, especially intensive agricultural production in
grasslands, have resulted in a signiﬁcant loss in the earth's
biodiversity. In southern Africa, the greatest biodiversity loss has
been in the grassland biome, mainly as a result of the cultivation of
natural grassland and urban sprawl. Biodiversity is affected by
precipitation regimes, availability of soil nutrients and grazing
practices. Our study investigated the effect of soil nutrients and
grazing intensity on biodiversity along a rainfall gradient in semi-
arid grassland of South Africa. We conducted vegetation and soil
surveys in high grazing (HG) and low grazing (LG) grasslands around
Bethlehem and Bloemfontein in the Free State, and Kimberley in the
Northern Province. Species richness increased from Kimberley to
Bethlehem; this geographical gradient was positively associated with
rainfall and correspondingly with soil nitrogen (N) and carbon (C),
but negatively with soil pH. This could be due to more decomposable
phytomass, and subsequently N together with C which is deposited
on the soil surface in the higher rainfall area of Bethlehem. Soil pH
presumably had a negative effect on species richness as a result of
less intense leaching of the base cations in the lower rainfall areas of
Bloemfontein and Kimberley. Comparisons between LG and HG sites
revealed that Bethlehem had signiﬁcantly higher species richness at
LG than HG sites; soil pH was higher at the LG sites although the soils
of sites at both grazing intensities are regarded as moderately acidic.
Bloemfontein LG sites having slightly acidic soil had greater species
richness than the HG sites having neutral soil. In Kimberley no
signiﬁcant difference was found between neutral soil with LG and
slightly alkaline soil with HG. Our results indicate soil pH as the main
variable determining species richness in the study area, and hence a
possible indicator for monitoring biodiversity in semi-arid grassland.
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Although modern agriculture has become heavily dependent on
the use of nitrogen fertilisers, most crops are unable to absorb and
metabolise the applied nitrogen efﬁciently, resulting in fertiliser loss
and consequent environmental pollution. Clearly, there is a need to
improve the nitrogen use efﬁciency of agricultural crops. Towards
this end, a potential approach is to generate transgenic plants that
overexpress the enzyme alanine aminotransferase (AlaAT), which
has been shown to increase nitrogen use efﬁciency in canola and rice.
Such transgenic plants produced more plant biomass (and grain
yield) using less nitrogen fertiliser than wild type plants. Transgenic
plants have been generated at the South African Sugarcane Research
Institute and evaluation is in progress to assess their nitrogen use
efﬁciency. The analyses include biochemical assays to determine
uptake of inorganic nitrogen (nitrate or ammonium), total nitrogen
in the plants, AlaAT enzyme assays and phenotypic assessments to
identify transgenic plants with improved use of nitrogen. The beneﬁt
of improved nitrogen use efﬁciency is that such plants would either
produce higher yields at the same level of applied nitrogen, or
similar yields at lower applied nitrogen when compared with wild
type plants. Consequently, it is envisaged that if nitrogen use
efﬁciency can be increased in sugarcane, then this would signiﬁcant-
ly reduce fertiliser costs and the input of nitrogen into the
environment without impacting negatively on yield.
doi:10.1016/j.sajb.2013.02.132
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The ornamental aquatic plant industry in South Africa and
elsewhere in the world has grown substantially during the last decade
and there is a renewed demand for several exotic species. Iris
pseudacorus, a submerged plant used in the horticultural industry,
classiﬁed as a category 1a invasive in the National Environmental
Management: Biodiversity Act, 2004 draft alien and invasive species
regulations. Certain countries have recognized the species as a
problematic plant. Knowledge of the mode of propagation of invasive
species and the efﬁciency thereof is vital in the management of
biological invasions. In this study we investigated the vegetative
propagation efﬁciency of Iris pseudacorus. The propagation efﬁciency
of different maturity stages of stem cuttings (upper, middle and low)
was investigated. Rhizome cuttings with four different lengths (1, 2, 4
and 8 cm) were studied to determine the ability of fragmented
vegetative parts to develop new plants. Upper and middle stems
showed the highest survival rates compared to lower parts of the stem
cuttings. Rhizome fragments of 2-cm were capable of developing into
a new plant. This implies that removal of even the smallest fragments
is necessary to control this plant. Submerged plants can spread easily
through fragmentation and manual removal will likely increase the
rate of spread. Generally, manual removal is considered as effective for
small infestations of Iris pseudacorus, however, this study indicates
that repeated removal of plant parts is imperative for an ecologically
sound management approach and effective eradication.
doi:10.1016/j.sajb.2013.02.133
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We have used sequence homology searches to identify four novel
candidate cystatin genes in soybean (Glycine max var. PAN626) on the
basis of sequence homology to a nitric oxide-inducible cystatin
(AtCYS1) from Arabidopsis (Arabidopsis thaliana). Semi-quantitative
reverse transcription polymerase chain reaction (Semi-qRT-PCR)
revealed that expression of these cystatins in soybean is inﬂuenced
by exogenously applied nitric oxide and a nitric oxide synthase
inhibitor. Recombinant protein expression of one of the cystatins (as a
glutathione-S-transferase fusion protein) showed that it has inhibito-
ry activity against the model cysteine protease papain but not the
model serine protease trypsin and that it inhibits caspase-like activity
in soybean nodule extracts. We thus conclude that soybean nitric
oxide synthase-like activity regulates the expression of these
cystatins, potentially inﬂuencing soybean caspase-like activity.
doi:10.1016/j.sajb.2013.02.134
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Alien invasive plants are non-native, introduced species that
invade and transform pristine habitat. They are a threat to the rich
biodiversity and ecosystem services of South Africa as they can
displace indigenous species, cause soil erosion and deplete water
resources. The aim of the DNA Barcoding Invasive Species Project in
North-West is to collect samples of invasive plant species in the
province, as well as indigenous species that are invasive elsewhere,
for DNA barcoding. It is hoped that such data will enable rapid and
inexpensive identiﬁcation of species in the future. Rapid identiﬁca-
tions are invaluable for the Early Detection and Rapid Response
Programme of the Working for Water Programme. Invasive species
were collected from areas in the province suspected of having high
levels of alien invasion, such as Ganyesa, Klerksdorp, Mahikeng,
Potchefstroom, Rustenburg, Tlhlakgameng and the Vredefort Dome
(Vaal River). Here we present sixteen species that were most
frequently observed and sampled in these areas, namely: Araujia
sericifera Brot., Argemone ochroleuca Sweet subsp. ochroleuca, Cereus
jamacaru DC., Cosmos bipinnatus Cav., Datura stramonium L., Eucalyp-
tus camaldulensis Dehnh., Gleditsia triacanthos L., Melia azedarach L.,
Nicotiana glauca Graham., Opuntia ﬁcus-indica (La) Mill., Salix
babylonica L. var. babylonica, Schinus molle L., Sesbania punicea
(Cav.) Benth., Solanum elaeagnifolium Cav., Verbena bonariensis L.
and Xanthium strumarium L. This contribution aims to provide a
photographic guide for their identiﬁcation, a short description of
their morphology, and information on their biogeographical origin,
impact on the environment and prohibiting legislation.
doi:10.1016/j.sajb.2013.02.135
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Cowpea (Vigna unguiculata) is an edible leguminous crop cultivated
by many subsistence farmers and rural communities in developing
countries of the sub-tropical areas of the world. Cowpea is a very
versatile, well adapted and nutritious grain legume. However cowpea
seed are prone to fungal infestation under suboptimal storage conditions.
Some of these fungi, including Aspergillus and Fusarium spp., produce
their associated mycotoxins under these conditions. Fumonisins are
produced primarily by Fusarium verticillioides and F. proliferatum and are
known to be toxic to vertebrates. Fumonisin B1 is phytotoxic to cowpea
seeds and is speculated to inhibit ceramide synthase in the sphingolipid
pathway in plants. This study was done to determine the phytotoxic
effects of FB1 on cowpea seeds and to provide insight on the mode of
action of the toxin at a molecular level. Surface-disinfected seeds were
imbibed for 10 h in sterile distilledwater amendedwith FB1 to yield ﬁnal
concentrations of 20, 40 and 60 ppm. Slow imbibed seeds (place inmoist
paper towels) and seeds placed in sterile distilled water for 10 h served
as the positive and negative controls, respectively. Percentage germina-
tion, according to International Seed Testing Association (ISTA) rules,
was reduced by all three FB1 concentrations. Radicle and plumule length
of cowpea seedlings were reduced by FB1. Preliminary studies on the
effects of FB1 on ceramide synthase gene expression were performed.
RNA was extracted from treated cowpea embryos and seedlings at
different time points after FB1 treatment and cDNAwas synthesised. The
ceramide synthase gene was ampliﬁed using primers designed to
conserved gene regions of legume plants.
doi:10.1016/j.sajb.2013.02.136
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SANBIs Early Detection and Rapid Response (EDRR) Programme
targets invasive alien species that are not yet widely distributed across
South Africa, and for which eradication might still be a feasible option.
Since 2010 The EDRR Programme has attempted containment of three
terrestrial species in KZN (Campuloclinium macrocephalum, Lilium
formosanum and Parthenium hysterophorus populations south of
Richard's Bay). These species were taken on by the Programme to
ensure that the progressmade by the previousmanagement entity (the
Invasive Alien Species Programme of KZN) in the containment of these
species would not be lost. As such, the clearing efforts of the EDRR
Programme for these three species were aimed at containment rather
than at an eradication goal. In addition, Furcraea foetida is an EDRR
eradication-target species. Rapid Response clearing activities were
carried out in KZN during September-November 2012. This poster
provides updated information on the Rapid Response clearing efforts of
the EDRR programme for these four species in KZN, including:
• maps of areas cleared
• estimated numbers of plants treated
• treatment methods used
doi:10.1016/j.sajb.2013.02.137
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